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Docket No. SONY-C5757 
Anticipated Classification of 
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Class: 360 



Subclass: 
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Examiner: V. BOCCIO 
Art Unit: 2604 



CONTINUATION OR DIVISIONAL APPLICATION UNDER 37 CFR 1 .60 



Box Patent Application 

Assistant Commissioner for Patents 

Washington, D.C. 20231 



Sir: 



CERTIFICATION UNDER 37 CFR 1.10 



I hereby certify that this New Application and the documents referred to as enclosed herein are being 
deposited with the United States Postal Service on this date September 3, 1997, in an envelope 
bearing "Express Mail Post Office To Addressee" Mailing Label Number TB82353248XUSaddressed 
to: Box Patent Application, Assistant Commissioner for Patents, Washington, D.C. 20231 

HOWARD WONG 



(Name of person mailing paper) 




This is a request for filing a [X] continuation [] divisional application under 37 CFR 1 .60, of pending prior application 
no. 08/563,1 88 filed on November 27, 1995 of SHIGEAKi KOIKE ET AL. for DATA RECORDING AND 
REPRODUCING APPARATUS. 



1 . [X] Enclosed is a COMPLETE COPY of the prior application, including the oath or declaration as originally 

filed. A declaration verifying it as a true copy appears in 123 below. (See IT 1 3 for drawing 
requirements.) 

2. Name of applicant(s) (as originally filed and as last amended) and current correspondence address of 
applicant(s): 

SHIGEAKi KOIKE, c/o Sony Corporation, 7-35, Kitashinagawa 6-chome. Shinaga wa-ku, Tokvo, Japan 

YASUO IWASAKI, c/o Sony Corporation, 7-35, Kitashinagawa 6-chome, Shinagawa -ku, Tokyo, Japan 



3. [X] This application discloses and claims only subject matter disclosed in the prior application whose 
particulars are set out above and the inventor(s) in this application are 
[X] the same 

[] less than those named in the prior application and it is requested that the following inventor(s) 
identified above for the prior application be deleted: 



4. [X] The inventorship for all the claims in this application are 
[X] the same 
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[] not the same, and an explanation, including the ownership of the various claims at the time the 
last claimed invention was made, is submitted. 

5. [] A verified statement to establish small entity status under 37 CFR 1 .9 and 1 .27 [] is enclosed [] was 

filed in the prior application no. filed on and such status is still proper and desired (37 CFR 1 .28(a)). 

6, [X] The filing fee is calculated below: 

CLAIMS AS FILED IN THE PRIOR APPLICATION LESS ANY CLAIMS 
CANCELLED BY AMENDMENT BELOW 



CLAIMS AS FILED 










CLAIMS REMAINING 
AFTER AMENDMENT OF 
110 


CLAIMS ADDED BY 
PRELIMINARY 
AMENDMENT OF 111 


TOTAL CLAIMS 
FILED 


NUMBER EXTRA* 


RATE 


BASIC FEE 
$770 


Total Claims 


1 


8 


9 


-20 - 0 


x 22 = 


$ 0 


Independent 
Claims 


1 


1 


2 


-3 = 0 


x 80 = 


$ 0 


FIRST PRES 


JENTATION OF MULTIPLE I 


DEP CLAIM 


+ 260 = 


$ 0 



TOTAL $ 770 

Small Entity 50% Filing Fee Reduction (if applicable) $ 0 



* If the difference is less than zero, enter "0. 



7. [X] A check in the amount of $770 is enclosed. 



8. AUTHORIZATION TO CHARGE ADDITIONAL FEES 

[X] The Commissioner is hereby authorized to charge the following ADDITIONAL fees which may be 
required by this paper and during the entire pendency of this application to Account No. 1 2-1420. 
The Commissioner is hereby authorized to charge payment of any fees associated with this 
communication or credit any overpayment to Deposit Account No. 12-1420. A duplicate copy of this 
sheet is enclosed. 
[X] 37 CFR 1.16 (filing fees) 
IX] 37 CFR 1.16 (presentation of extra claims) 

[X] 37 CFR 1 .16(e) (surcharge for filing the basic filing fee and/or declaration on a date later than 

the filing date of the application) 
[X] 37 CFR 1.17 (application processing fees) 

[] 37 CFR 1.18 (issue fee at or before mailing of Notice of Allowance, pursuant to 37 CFR 
1.31 Kb)). 



INSTRUCTIONS AS TO OVERPAYMENT 
[X] credit Account No. 12-1420 
[] refund 



10. [X] Cancel in this application original Claims 2-7 of the prior application before calculating the filing fee. 

(At least one original independent claim must be retained for filing purposes). 

11. [X] A preliminary amendment is enclosed. (Claims added by this amendment have been properly 

numbered consecutively beginning with the number next following the highest numbered originally 
claimed in the prior application.) 
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12. EX] 



RELATE BACK - 35 USC 120: Amend the specification by inserting before the first line the sentence: 
-This is a [X] continuation [] divisional of Application no. 08/563,1 88, filed November 27, 1995.-- 



[Note to form user: lines for item 12 are intentionally spaced to permit Examiner amendments.] 



13. DRAWINGS . 

[] Transfer the drawings from the prior application to this application and abandon said prior application 
as of the filing date accorded this application. A duplicate copy of this sheet is enclosed for filing in 
the prior application file. (May only be used if signed by person authorized by 37 CFR 1 .138 and 
before payment of base issue fee.) 

[X] New formal drawings are enclosed. 

14. PRIORITY . , . J . oc 
[X] Priority of application no. P06-293556 filed on November 2 8. 1994 in Japan is claimed under 35 

USC 119. 

[X] The certified copy of the priority application has been filed in prior application no. 08/563,188 filed 
on March 1 1. 1996 . 

15. ASSIGNMENT 

[X] The prior application is assigned of record to Sony Corpo ration, 7-35, Kitashinaqawa 6-Cnome f 
Shinagawa-ku, Tokyo, JAPAN ; 

Assignment recorded in PTO on March 11. 1996 , Reel 7902 Frame(s) 0343. 
[] The prior application is assigned, and the assignment (copy attached) was submitted to PTO for 

recording on ( . ^ 

[] An assignment of the invention to is attached. A copy of Form PTO-1595 (Recordation Cover Sheet) 

is also attached. 

1 6 [X] The power of attorney in the prior application is to the members of the firm of Limbach & Limbach, 
now known as LIMBACH & LIMBACH L.L.P., 2001 Ferry Building, San Francisco, California, 941 1 1 , 
including Charles P. Sammut, Reg. No. 28,901. 

a. [X] The power appears in the original papers in the prior application. 

b. [] Since the power does not appear in the original papers, a copy of the power in the prior 

application is enclosed, 
c [] A new power has been executed and is attached. 

cL [X] Address all future communications to LIMBACH & LIMBACH L.L.P., Attn: Charles P. Sammut, 
2001 Ferry Building, San Francisco, California, 94111. 

17. STATEMENT UNDER 37 CFR 3.73(B) (certification of title in assignee, if applicable, see MPEP 324) 
[] A statement satisfying the requirements of 37 CFR 3.73(b) 

[] is attached. 

[] was filed in the prior application. 

[] A copy of the statement previously filed in the prior application is attached. 

18. [X] An Information Disclosure Statement is enclosed with Form PTO-1449 (modified). 

19. [] Enclosed is a Statement Requesting Deletion of Names of Persons Who are No Longer Inventors. 

20 MAINTENANCE OF COPENDENCY OF PRIOR APPLICATION 

(This item must be completed and the necessary papers filed in the prior application if the period set in the 
prior application has run). 

[j A petition, fee and response has been filed to extend the term in the pending prior application until _. 
[] A copy of the petition for extension of time in the prior application is attached. 

21 . CONDITIONAL PETITIONS FOR EXTENSION OF TIME IN PRIOR APPLICATION 

(Complete this item and file conditional petition in prior application if previous item (20) not applicable). 
[] A conditional petition for extension of time is being filed in the pending prior application. 
[] A copy of the conditional petition for extension of time in the prior application is attached. 
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22. ABANDONMENT OF PRIOR APPLICATION 

[] Please abandon the prior application at a time while the prior application is pending or when the 

petition for extension of time or to revive in that application is granted and when this application is 
granted a filing date so as to make this application copending with said prior application. 

23. [X] I hereby verify that the attached papers are a true copy of prior complete application no. 08/563 r 188 

and no amendments referred to in the oath or declaration filed to complete the prior application 
introduced new matter therein. 

The undersigned declares further that all statements made herein of his or her own knowledge are true and 
that all statements made on information and belief are believed to be true; and further that these statements were 
made with the knowledge that willful false statements and the like so made are punishable by fine or imprisonment, 
or both, under section 1001 of Title 18 of the United States Code and that such willful false statements may 
jeopardize the validity of the application or any patent issuing thereon. 



LIMBACH & LIMBACH L.L.P. 



September 3, 1997 
(Date) 



By: 




: (S95P757US00) 



Charles P. Sammut 
Registration No. 28,901 
Attorney(s) or Agent(s) of Record 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re Application of 

SHIGEAKI KOIKE ET AL, 

Continuation of Appln. No. 08/563,188 

Filed: September 3, 1997 

For: DATA RECORDING AND 

REPRODUCING APPARATUS 



Group Art Unit: 2604 
Examiner: V. BOCCIO 

PRELIMINARY AMENDMENT 

2001 Ferry Bldg. 

San Francisco, CA 94111 

Ph.: 415-433-4150 



Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

Please preliminarily amend the above identified application as follows: 

In the Specification 

Page 2, line 22, please change "expensive in cost" to —expensive--; 

Page 4, line 13, please change "in the" to —in a--; 

Page 11, line 5, please change "12." to —12 on which a tape 110 is 
mounted.—; 

Page 11, line 11, please change "32," to —32 which includes an 
optical system 320 and MO disc 300,—; 

Page 16, line 16, please change "camera" to —camera (not shown)—; 

Page 16, line 22, please change "line through" to —line, through—; 

Page 16, line 24, please change "rate or" to —rate, or—; 

Page 18, lines 17, 20, 23, page 20, lines 3, 5, please change 
"recording" to —memory storage—; 

Page 19, line 14, please change "202" to --300-; 

Page 23, line 7, please change "12 was" to —12 is—; 
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Page 25, line 16, please change "circuit)" to --circuit) 442--; 

Page 27, lines 11, 12, please change "inner code processing circuit 
190" to —channel code encoder circuit 160--; 

Page 28, line 12, please change "to the" to -to a recording amplifier 
140 of--; 

Page 28, line 15, please change "by the" to -by a playback amplifier 
142 of--; 

Page 28, line 19, please change "from the" to -from an auxiliary 
playback amplifier 146 of—; 

Page 28, line 22, please change "by a" to -by the--; 
Page 28, line 23, please change "and a" to -and the-; 
Page 28, line 23, please change "amplifier" to -amplifiers-; 
Page 28, line 24, please change "AUXPBA)" to -AUXPBA) 142- 

146-; 

Page 31, line 24, please change "from the" to -from an-; 

Page 32, line 1, change "prevents" to —prevent-; 

Page 32, line 13, change "recording capacity" to —storage capacity--; 

Page 33, line 20, please change "Figure 4 is a view showing" to 
-Figures 4A and 4B are views illustrating-; 

Page 34, lines 1, 11, please change "recording capacity" to -storage 
capacity—; 

Page 35, line 1, please change "prevent" to -prevents-; 

Page 35, line 21, please change "speed detection sensor" to -speed 
detection sensor 12 1 6 — ; 

Page 35, line 21, please change "phase detection sensor" to -phase 
detection sensor 121 5 — ; 

Page 35, line 22, please change "circuit" to -circuit 122 r -; 

Page 35, line 23, please change "circuit" to -circuit 122 2 «; 

Page 35, line 24, please change "circuit" to -circuit 122 4 -; 
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Page 35, line 24, please change "amplifier" to -amplifier 122 u ~; 
Page 36, line 2, please change "sensor" to --sensor 121 4 — ; 
Page 36, line 3, please change "sensor" to -sensor 121 7 ~; 
Page 36, line 3, please change "circuit" to -circuit 122 5 ~; 
Page 36, line 4, please change "circuit" to -circuit 122 6 -; 
Page 36, line 5, please change "detection" to -detection circuit 122 7 ~; 
Page 36, line 6, please change "amplifier" to -amplifier 122 12 -; 
Page 36, line 8, please change "sensors" to -sensors 121 2 , 121 3 ~; 
Page 36, line 9, please change "circuit" to -circuit 122 9 ~; 
Page 36, line 9, please change "sensor" to -sensor 121 r -; 
Page 36, line 10, please change "detection circuit" to -detection 
circuit 122 10 — ; 

Page 36, line 10, please change "control circuit, and a" to -control 
circuit 122 14 , and—; 

Page 36, line 11, please change "amplifier" to -amplifiers 122 13 , 

122 15 ~; 

In the Claims 

Please add the following new claims 8-15: 
-8. A video data recording and reproducing system for editing a source 
video data; 

a video tape recording means for recording a source video data 
onto a tape medium with a first data rate during a recording period and for 
reproducing recorded source video data from said tape medium with a second 
data rate which is higher than said first transfer rate to generate reproduced 
video data; 

a disc recording means for recording said reproduced video 
data onto a disc medium with said second data rate so that said source video 
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data is copied from said tape medium to said disc medium during a transfer 
period which is shorter than said recording period of said source video data; 

an editing means for controlling a reproducing operation of 
said disc recording means to generate an edited video data comprises a 
plurality of edit portions which is designated by an editing operation from 
said source video data recorded on said disc recording means. 

9. The video data recording and reproducing system according to 
claim 8, 

wherein said editing means controls said reproducing operation 
of said disc recording means so that said edited video data is reproduced from 
said disc medium with said first or second data rate. 

10. the video data recording and reproducing system according to claim 8 5 

wherein said editing means cartels said reproducing operation 
of said disc recording means so that said edited video data is reproduced from 
said disc medium with said second data rate and controls said recording 
operation of said video tape recording means so that said edited video data 
reproduced from said disc recording means is recorded on tape medium with 
said second data rate. 

11. The video data recording and reproducing system according to 
claim 8, 

wherein said editing means controls said reproducing operation 
of said disc recording means so that said edited video data is reproduced from 
said disc medium with said first data rate and controls said recording 
operation of said video tape recording means so that said edited video data 
reproduced from said disc recording means is recorded on tape medium with 
said first data rate. 

12. The video data recording and reproducing system according to 
claim 11, 

wherein said first data rate is a real time video data rate. 
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13. The video data recording and reproducing system according to 
claim 8 3 

wherein said video tape recording means has a first operation 
mode for recording said video data with said first data rate and for 
reproducing said video data with said first data rate and a second operation 
mode for recording said video data with said second data rate and for 
reproducing said video data with said second data rate; 

wherein said disc recording means has a first operation mode 
for recording said video data with said first data rate and for reproducing said 
video data with said first data rate and a second operation mode for recording 
said video data with said second data rate and for reproducing said video data 
with said second data rate; 

wherein said editing means controls said operation mode of 
said video tape recording means and said operation mode of said disc 
recording means. 

14. The video data recording and reproducing system according to claim 8 
further comprising, 

a transfer means for transferring said reproduced video data 
reproduced from said video tape recording means and said edited video data 
reproduced from said disc recording means. 

15. The video data recording and reproducing system according to claim 8 
further comprising, 

an input/output means for receiving said source video data and 
for outputting said edited video data.— 

In the Drawings 

The Examiner is requested to approve the proposed drawing changes 
noted in red on the enclosed sketches. A separate Letter to the Official 
Draftsman is enclosed. 
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REMARKS 

The above changes conform the specification to the drawings and/or 
correct typographical errors, and to add new claims 8-15. 

The Examiner's early examination and consideration are respectfully 
requested. 

Respectfully submitted, 
LIMBACH & LIMBACH L.L.P. 




Charles P. Sammut 



Reg. No. 28,901 

September 3, 1997 
Our File: SONY-C5757 

EXPRESS MAIL CERTIFICATE 

J hereby certify that this correspondence and any documents referred to as enclosed herein are being deposited with the United 
States Postal Service on this date September 3, 1997 , in an envelope bearing "Express Mail Post Office To Addressee" Mailing 
Label Number TB82353248XUS addressed to: Box Patent Application, Assistant Commissioner for Patents, Washington, D.C. 
20231. 



HOWARD WONG 




Attorney Docket No, SONY-P5757 



1 f$re$s Mail Number T79fMj$#??®ti& 

DATA RECORDING AND REPRODUCING APPARATUS 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a data recording and 
reproducing apparatus which records and reproduces a 
digital audio and/or visual (video) signal, 

2. Description of the Related Art 

in general, for editing work of video data, audio 
data, etc., there has been adopted the method of 
connecting a plurality of VTR apparatuses (video tape 
recorders), reproducing the video data etc. by the 
respective VTR apparatuses to find the required video 
images, and connecting the located plurality of video 
data to one video data. 

When the editing of the video data is carried out by 
using the above-mentioned method, however, it suffers 
from the disadvantages that the VTR apparatus can perform 
basically only a sequential access and, in addition, a 
long time is taken for the editing work since the data 
transfer rate when a plurality of video data are 
connected to one video data is restricted by the 
reproduction data rate of the VTR apparatus. 

Further, there has been a demand for enabling editing 



of the video data etc. at the site where news was shot. 
However, sometimes it is not possible to provide a number 
of VTR devices at the camera site and therefore it is not 
possible to meet this demand in many cases. On the other 
hand, even if a plurality of VTR devices can be provided, 
it greatly reduces the mobility of the news crew it they 
have to carry a plurality of VTR devices together with 
the camera equipment. 

Moreover, also in a case where the edited video data 
etc. are to be transferred, it suffers from the 
disadvantages that the transmission data rate is 
restricted by the reproduction data rate of the VTR 
device, the transmission can be carried out only with a 
low transmission data rate, and the method of 
transmission of the video data from the camera site to 
the broadcast station is restricted. It is not impossible 
to change the reproduction data rate of the VTR device to 
any value in accordance with the transmission data rate. 
However, it suffers from the disadvantage in that such a 
VTR device would have to be a special one which has a 
more complex structure than the usual VTR device and is 
more expensive in cost. 



SUMMARY OF The INVENTION 

The present invention was made in consideration 



the above-mentioned disadvantages of the related art and 
has as an object thereof to provide a data recording and 
reproducing apparatus which does not require a plurality 
of VTR devices for performing the editing work of video 
data and can easily perform the editing of the video data 
even at the camera site. 

Another object of the present invention is to provide 
a data recording and reproducing apparatus which has a 
simple structure and is inexpensive in cost while making 
the reproduction data rate variable. 

Still another object of the present invention is to 
provide a data recording and reproducing apparatus in 
which the recording and reproduction data rate and the 
transmission data rate are variable and which can enhance 
the efficiency of the editing work by improving the 
transfer data rate when a plurality of video data are 
connected to one video data. 

Moreover, another object of the present invention is 
to provide a data recording and reproducing apparatus 
which can transmit the video data obtained as a result of 
editing at a plurality of transmission data rates and has 
little restrictions in the method of transmission. 

So as to achieve the above-mentioned objects, the 
data recording and reproducing apparatus of the present 
invention is characterized in that a disc recording and 



reproducing means, a tape recording and reproducing 
means, a data transfer means, a first input /output means, 
and a second input /output means are integrally assembled; 
the disc recording and reproducing means records audio 
and/or visual data including audio-data, and video-data, 
audio-data or video-data, i.e. audio and/or visual data, 
transferred from the data transfer means in a disc 
recording medium to which random access is possible and 
reproduces the audio and/or visual data from the disc 
recording medium and outputs the same to the data 
transfer means; the tape recording and reproducing means 
records the audio and/or visual data transferred from the 
data transfer means in the tape recording medium and 
reproduces the audio and/or visual data from the tape 
recording medium and outputs the same to the data 
transfer means; the data transfer means transfers the 
audio and/or visual data among any of the elements 
selected from among the disc recording and reproducing 
means, the tape recording and reproducing means, the 
first input /output means, and the second input /output 
means; the first input /output means receives an analog 
audio and/or visual signal from an outside apparatus, 
converts the same to audio and/or visual data of a 
digital format, and outputs the same to the data transfer 
means and converts the audio and/or visual data 



transferred from the data transfer means to an audio 
and/or visual signal of the analog format and outputs the 
same to an outside apparatus; and the second input /output 
means receives audio and/or visual data from a 
communication line connected to an outside apparatus and 
outputs the same to the data transfer means and outputs 
the audio and/or visual data transferred from the data 
transfer means to a communication line connected to an 
outside apparatus. 

The disc recording and reproducing means is for 
example a magneto-optic (MO) disc device and records and 
reproduces the audio and/or visual data with respect to a 
disc recording medium such as an MO disc medium to which 
random access is possible. 

The tape recording and reproducing means is for 
example a vtr device and records and reproduces the audio 
and/or visual data with respect to the tape recording 
medium such as a video tape recording medium to which 
substantially only a sequential access at a plurality of 
reproduction data rates is possible. 

The data transfer means transfers the audio and/or 
visual data in any direction among a disc recording and 
reproducing means, the tape recording and reproducing 
means, and the input /output means, that is, for example, 
a direction from the disc recording and reproducing means 



to the tape recording and reproducing means and an 
inverse direction thereof and a direction from the disc 
recording and reproducing means to the tape recording and 
reproducing means and the input /output means and, at the 
same time, adjusts the timing of input/output of the 
audio and/or visual data among them* 

The first input/output means converts audio and/or 
visual data transferred from the data transfer means to 
an audio and/or visual image signal of an analog format 
and outputs the same to an outside apparatus and converts 
an audio and/or visual image signal received from an 
outside apparatus to digital audio and/or visual data and 
outputs the same to the data transfer means. 

The second input/output means transmits or receives 
the audio and/ or visual data between the data transfer 
means and a predetermined digital communication line. 

in the data recording and reproducing apparatus 
according to the present invention, by accommodating 
these constituent parts in one housing, the portability 
is enhanced and the usefulness at the location of voice 
and video images is enhanced. 

Preferably, the disc recording and reproducing means 
records audio and/or visual data which was reproduced 
from the tape recording medium by the tape recording and 
reproducing means and transferred by the data transfer 



means and the audio and/or visual data which was received 
by the first input/output means and the second 
input /output means and transferred by the data transfer 
means in the disc recording medium and the tape recording 
and reproducing means records the audio and/or visual 
data which was reproduced from the disc recording medium 
by the disc recording and reproducing means and the audio 
and/or visual data which was received by the first 
input/output means and the second input/output means and 
transferred by the data transfer means in the tape 
recording medium. 

Preferably, the data transfer means has an input 
buffering means performing the buffering of the audio 
and/or visual data input from the disc recording and 
reproducing means; an output buffering means performing 
the buffering of the audio and/or visual data which is 
transferred to the disc recording and reproducing means; 
and a recording and reproduction control means 
controlling each of the reproduction operation and 
recording operation of the disc recording and reproducing 
means in accordance with respective remaining recording 
capacities of the input buffering means and the output 
buffering means. 

Preferably, the recording and reproduction control 
means starts the reproduction operation of the disc 
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recording and reproducing means where the remaining 
storage capacity of the input buffering means becomes 
larger than a predetermined value and stops the 
reproduction operation of the disc recording and 
reproducing means where the remaining storage capacity of 
the input buffering means becomes a predetermined value 
or less* 

preferably, the tape recording means reproduces the 
audio and/or visual data at the data rate with which the 
data transfer means receives the audio and/or visual data 
and records the audio and/or visual data at the data rate 
with which the data transfer means transfers the audio 
and/or visual data* 

Preferably, the first input/output means has a 
digital/analog conversion means for converting the audio 
and/or visual data of a digital format from the data 
transfer means to an audio and/or visual signal of an 
analog format and outputting the same to an outside 
apparatus and an analog/digital conversion means for 
converting an audio and/or visual signal of an analog 
format from an outside apparatus to audio and/or visual 
data of a digital format and outputting the same to the 
data transfer means. 

Preferably, the second input/output means has a data 
output means for converting audio and/or visual data of a 



parallel format from the data transfer means to audio 
and/or visual data of a serial format and outputting the 
same to a predetermined communication line of the outside 
apparatus and a data reception means for receiving audio 
and/or visual data of a serial format from a 
predetermined communication line of an outside apparatus 
and converting the same to audio and/or visual data of a 
parallel format and outputting the same to the data 
transfer means. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other objects and features of the 
present invention will be more apparent with reference to 
the accompanying drawings, in which: 

Fig. 1 is a view showing the configuration of a data 
recording and reproducing apparatus according to the 
present invention; 

Fig. 2 is a view showing a recording track on a video 
tape shown in Fig. 1; 

Fig. 3 is a view showing a detailed configuration of 
the data recording and reproducing apparatus according to 
the present invention shown in Fig. 1; 

Fig. 4A and 4B are views showing control of an 
operation of an MO disc device by a buffer control 
circuit shown in Fig. 3; 
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Fig. 5 is a view showing the configuration of a tape 
running system of the VTR device shown in Fig. 1 and Fig. 
3; and 

Fig. 6 is a view showing the configuration of the MO 
disc device shown in Fig. 1 and Fig. 3. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
First embodiment 

A first embodiment of the present invention will be 
explained. 

Figure 1 is a view showing the configuration of a 
data recording and reproducing apparatus 1 according to 
the present invention. 

Figure 2 is a view showing a recording track 112i (i 
is an integer) on a video tape 110 shown in Fig. 1. 

First, an explanation will be made of the 
configuration of the data recording and reproducing 
apparatus 1 and the operation of the respective 
c ons t i t uent el ement s . 

As shown in Fig. 1, the data recording and 
reproducing apparatus 1 is constituted by a VTR portion 
10, a video interface circuit (video IF circuit) 24, an 
MO disc portion 30, a data transfer circuit 40, a digital 
interface circuit {digital IF circuit) 44, and a control 
circuit (CPU) 50. 
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Note that the constituent parts of the data recording 
and reproducing apparatus 1 are integrally accommodated 
in one housing 5 so as to give convenience in carrying 
and handling. 

The VTR portion 10 is constituted by a VTR device 12, 
a REC amplifier (record/playback: REC/PB amplifier) 14 # a 
channel modulation and decoding circuit (channel code 
ENDEC) 16, and an error correction code generating /error 
correction circuit (ECC circuit) 18. 

The MO disc portion 30 is constituted by an MO disc 
device 32 , a laser control circuit 34, a channel 
modulation and decoding circuit 36, and an ECC circuit 
38. 

Note that, in actuality, due to the control by the 
control circuit 50, the constituent elements of the VTR 
portion 10 and the MO disc portion 30 and the control 
circuit 50 are connected by control signal lines, but 
these are omitted for simplification of the illustration. 

in the VTR portion 10, the VTR device 12 performs the 
recording and reproduction of audio and/ or visual data 
including audio-data and video-data, audio-data, or video 
data, i.e. audio and/or video data of a digital format 
with respect to the video tape 110. The VTR portion 10 
has two operation modes of, for example, normal recording 
and reproduction and high speed recording and 



12 

reproduction, and outputs the audio and/or visual data at 
two recording and reproduction rates corresponding to the 

operation modes. 

where the reproduction data rate is changed and the 
audio and/or visual data is reproduced from the video 
tape 110, the speed of feeding the video tape 110 and the 
rotational speed of the recording and reproduction head 
are changed. Further, as shown in Fig. 2, it is 
sufficient so far as the VTR device 12 is controlled so 
that a combined vector c of a vector a expressing the 
speed of advance of the video tape 110 and a vector b 
indicating the path of the recording and reproduction 
head where the video tape 110 is stopped follows the 
recording track 112 ± of the video tape 110. 

The REC amplifier 14 drives the recording head of the 
VTR device 12 when recording digital audio and/or visual 
data on the video tape 110 and amplifies the reproduction 
signal from the VTR device 12 when reproducing audio 
and/or visual data from the video tape 110. 

The channel modulation and decoding circuit 16 
matches the characteristic of the recording and 
reproduction system (not illustrated) of the VTR device 
12 and the characteristic of the audio and/or visual data 
input and output between the ECC circuit 18 and the 
channel modulation and decoding circuit 16 so as to make 
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efficient recording and reproduction possible* 

The ECC circuit 18 adds the error correction code 
(ECC) to the audio and/or visual data input from the 
signal processor 20 and performs the error correction 
thereof by using the ECC contained in the audio and/ or 
visual data input from the channel modulation and 
decoding circuit 16. 

The signal processor 20 has a switching circuit, an 
analog/digital conversion circuit, and a digital /analog 
conversion circuit, etc., converts the digital audio 
and/or visual data input from the ECC circuit 18 or the 
data transfer circuit 40 to an analog audio and/or visual 
signal and outputs the same to the video IF circuit 24, 
and converts an analog audio and/or visual signal input 
from the video IF circuit 24 to digital audio and/or 
visual data and outputs the same to the ECC circuit 18 or 
the data transfer circuit 40. 

The video IF circuit 24 outputs the audio and/or 
visual image signal (AOUT) input from the signal 
processor 20 to an outside apparatus and outputs the 
audio and/or visual signal (AIN) input from an outside 
apparatus to the signal processor 20. 

In the MO disc portion 30, the MO disc device 32 
performs the recording and reproduction of the digital 
audio and/or visual data with respect to the MO disc 300. 
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The laser control circuit 34 controls the output of 
the laser diode (not illustrated) of the optical system 
320 of the MO disc device 32. 

The channel modulation and decoding circuit 36 
matches the characteristic of the optical system 320 of 
the MO disc device 32 and the characteristic of the audio 
and/or visual data input and output between the ECC 
circuit 38 and the channel modulation and decoding 
circuit 36 so as to make efficient recording and 
reproduction possible. 

The ECC circuit 38 adds the error correction code 
(ECC) to the audio and/or visual data input from the data 
transfer circuit 40 and performs the error correction 
thereof by using the ECC contained in the audio and/or 
visual data input from the channel modulation and 
decoding circuit 36. 

The data transfer circuit 40 performs the buffering 
of the audio and/or visual data input from the signal 
processor 20 or the ECC circuit 38 and outputs the same 
to the signal processor 20, ECC circuit 38, or the 
digital IF circuit 44. 

That is, the data transfer circuit 40 transfers the 
audio and/or visual data reproduced by the VTR device 12 
to the MO disc device 32, the video IF circuit 24, and 
the digital IF circuit 44 according to the control of the 
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control circuit 50 based on the operation data and 
transfers the audio and/ or visual data reproduced by the 
MO disc device 32 to the VTR device 12, the video IF 
circuit 24, and the digital IF circuit 44. 

The digital IF circuit 44 outputs the audio and/or 
visual data input from an outside apparatus to the data 
transfer circuit 40 at a designated transmission data 
rate (DOUT) and outputs audio and/or visual data (DIN) 
input from an outside apparatus to the data transfer 
circuit 40 at a designated transmission data rate. 

The control circuit 50 controls the operation of the 
constituent elements of the data recording and 
reproducing apparatus 1 according to the operation 
information input from an outside apparatus. Also, as 
explained referring to the first embodiment, where a 
buffer memory is used in place of the data transfer 
circuit 40, the control circuit 50 monitors the empty 
storage capacity of this buffer memory and controls the 
recording and reproduction operation etc. of the VTR 
device 12 and the MO disc device 32 so that an overflow 
will not occur. 

Note that, in the data recording and reproducing 
apparatus 1, the MO disc device 32 corresponds to the 
disc recording and reproducing means according to the 
present invention; the MO disc 30 0 corresponds to the 
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disc recording medium according to the present invention; 
the vtr device 12 corresponds to the tape recording and 
reproducing means according to the present invention; the 
video tape 110 corresponds to the tape recording medium 
according to the present invention; the signal processor 
20 and the data transfer circuit 40 correspond to the 
data transfer means according to the present invention; 
and the video IF circuit 24 and the digital IF circuit 44 
respectively correspond to the first input/output means 
and second input/output means according to the present 
invention. 

Below, the operation of the data recording and 
reproducing apparatus 1 will be explained. 

The video IF circuit 24 of the data recording and 
reproducing apparatus 1 has connected to it, for example, 
a video camera which inputs the analog audio and/or 
visual image signal to the data recording and reproducing 
apparatus 1 and a monitor device (not illustrated) which 
displays the audio and/or visual data output from the 
data recording and reproducing apparatus 1. The digital 
IF circuit 44 has connected to it, for example, a 
communication line through which the audio and/or visual 
data is transmitted at the predetermined transmission 
data rate or the transmission device. The control circuit 
50 receives as input operation information from the 
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operator of the data recording and reproducing apparatus 
1. 

The analog audio and/or visual signal is sequentially 
input to the video IF circuit 24 from the video camera 
connected to the data recording and reproducing apparatus 
1. 

According to the control of the control circuit 50, 
the audio and/or visual signal input to the video IF 
circuit 24 is converted to digital audio and/or visual 
data, the data is subjected to predetermined processing 
by the signal processor 20, the ECC is added by the ECC 
circuit 18, and the result is input to the VTR device 12 
via the channel modulation and decoding circuit 16 and 
the REC amplifier 14. In the VTR device, recording is 
carried out on the inserted video tape 110 at the 
recording data rate of normal recording and reproduction. 

when the input of the audio and/or visual image 
signal is ended, the operator of the data recording and 
reproducing apparatus 1 makes the VTR device 12 reproduce 
the audio and/or visual data at the reproduction data 
rate of high speed recording and reproduction and, at the 
same time, inputs operation information indicating that 
the audio and/or visual data reproduced by the VTR device 
12 has been recorded at the recording data rate of the 
high speed recording and reproduction to the MO disc 
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device 32. 

The control circuit 50 controls the constituent parts 
of the data recording and reproducing apparatus 1 
according to this operation information. 

The VTR device 12 reproduces the audio and/or visual 
data from the video tape 110 at the transfer data rate of 
the high speed recording and reproduction and outputs the 
same to the ECC circuit 18 via the REC amplifier 14 and 
the channel modulation and decoding circuit 16. 

The ECC circuit 18 sequentially corrects the error of 
the input audio and/or visual data, and the signal 
processor 20 makes the data transfer circuit 40 
sequentially store the audio and/pr visual data after the 
error correction. 

Here, for example, where a buffer memory is used 
instead of the data transfer circuit as mentioned above, 
the control circuit 50 monitors the remaining recording 
capacity of the data transfer circuit and controls the 
VTR device 12 to stop the reproduction of the audio 
and/ or visual data where the remaining recording capacity 
becomes a predetermined value or less and restart the 
reproduction of the data of the VTR device 12 where the 
remaining recording capacity becomes larger than a 
predetermined value. 

The ECC circuit 38 adds the ECC to the audio and/ or 
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visual data stored in the data transfer circuit. The 
audio and/or visual data to which the ECC was added is 
input via the channel modulation and decoding circuit 36 
and the laser control circuit 34 to the MO disc device 32 
and sequentially recorded on the MO disc 300. 

Below, an explanation will be made of the method of 
editing of the audio and/or visual data using the data 
recording and reproducing apparatus 1. 

When the above operation is ended, the operator of 
the data recording and reproducing apparatus 1 inputs 
operation information designating a reproduction position 
of the MO disc 300. 

The MO disc device 32 reproduces the audio and/or 
visual data at the position on the MO disc 202 which was 
designated and outputs the same to the ECC circuit 38 via 
the laser control circuit 34 and the channel modulation 
and decoding circuit 36. 

The ECC circuit 38 corrects the error of the input 
audio and/or visual data. The error-corrected audio 
and/or visual data is sequentially stored in the data 
transfer circuit . 

The control circuit 50 monitors the remaining storage 
capacity of the data transfer circuit in the same way as 
the case where the audio and/or visual data is input from 
the signal processor 20 to the data transfer circuit and 
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controls the MO disc device 32 to stop the reproduction 
of the audio and/or visual data where the remaining 
recording capacity becomes a predetermined value or less 
and restarts the reproduction of the data of the MO disc 
device 32 where the remaining recording capacity becomes 
larger than a predetermined value. 

The digital IF circuit 44 sequentially reads out the 
audio and/or visual data from the data transfer circuit 
and displays the same on the monitor device. 

The operator of the data recording and reproducing 
apparatus 1 repeatedly designates reproduction positions 
and confirms the video images on the monitor device to 
find the necessary video images and makes the VTR device 
12 record the found audio and/or visual data on the video 
tape 110 at the recording data rate of the high speed 
recording and reproduction so as to perform the editing 
work. 

Note that, in this case, when the reproduction speed 
of the MO disc device 32 is made faster than the 
recording speed of the VTR device 12, the audio and/or 
visual data which is input to the MO disc device 32 is 
not interrupted, therefore this is preferable. 

Also, as another method of editing, a method may be 
adopted wherein the operator inputs operation information 
designating an order of reproduction of the recorded 
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audio and/or visual data and a range thereof to the MO 
disc 300, the MO disc device 32 reproduces the audio 
and/or visual data from the MO disc 300 according to this 
operation information, and the VTR device 12 records this 
audio and/or visual data. 

There are cases where the video data obtained by the 
above editing work is carried to the broadcast station 
via the video tape 110 and cases where the video data is 
transmitted to the broadcast station etc. via a 
communication line. 

Below, an explanation will be made of the operation 
of the data recording and reproducing apparatus 1 when a 
transmission device is connected to the digital IF 
circuit 44 and the audio and/or visual data is 
transmitted. 

The operator performs the above-mentioned operation 
to move the edited audio and/or visual data from the 
video tape 110 to the MO disc 300 in the data recording 
and reproducing apparatus 1. 

Further, the operator inputs the operation 
information for transmitting the audio and/or visual data 
from the digital IF circuit 44 to the data recording and 
reproducing apparatus 1. 

The MO disc device 32 reads out the recording signal 
from the MO disc 300 and outputs the same to the laser 



control circuit 34. The reproduced recording signal is 
input to the data transfer circuit via the laser control 
circuit 34, the channel modulation and decoding circuit 
36, and the ECC circuit 38 and stored. 

The digital IF circuit 44 sequentially outputs the 
audio and/or visual data input from the data transfer 
circuit 40 at a transmission data rate suited to the 
connected transmission device. 

Also at this time, the control circuit 50 controls 
the reproduction of the audio and/or visual data of the 
MO disc device 32 so as not to allow overflow etc. in the 
data transfer circuit (buffer memory) 40. 

As mentioned above, according to the data recording 
and reproducing apparatus 1, the VTR device 12 and the MO 
disc device 32 are integrally constituted, and therefore 
it is possible to perform the editing work by using only 
the data recording and reproducing apparatus 1. 
Accordingly, editing of the audio and/or visual data can 
be easily carried out at the camera site. 

Also, in the data recording and reproducing apparatus 
1, even if the VTR device 12 is not constituted so that 
reproduction at any reproduction data rate is possible, 
the digital audio and/or visual data can be transmitted 
in accordance with the transmission data rate. 
Accordingly, a vtr device having a general configuration 
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can be used as the VTR device 12 used in the data 
recording and reproducing apparatus 1. 

Also, since it is possible to perform the data 
transfer between the video tape 110 and the MO disc 300 
at a high speed during the editing work, the efficiency 
of the editing work rises. 

Note that the VTR device 12 was constituted so as to 
record and reproduce audio and/or visual data at two 
types of recording and reproduction data rates, but it is 
also possible to further increase the type of the 
recording and reproduction data rates of the VTR device 
12. 

Moreover, it is also possible to constitute the data 
recording and reproducing apparatus 1 so as to use 
another random accessable recording device, for example, 
an HD device, in place of the MO disc device 32. 

Further, it is also possible to omit part of the 
constituent elements of the data recording and 
reproducing apparatus 1 in accordance with the purpose of 
the data recording and reproducing apparatus 1 or to 
further add constituent elements having other functions. 

Also, it does not suffer from the disadvantage if the 
constituent elements of the data recording and 
reproducing apparatus 1 are realized by hardware means or 
realized by software means. 
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Moreover, it is also possible to include a monitor 
device in the housing 5 in the data recording and 
reproducing apparatus 1 and constitute the data recording 
and reproducing apparatus 1 so that the audio and/or 
5 visual data reproduced by the VTR recording and 

reproducing device 12 and the MO disc recording and 
reproducing device 32 or the audio and/or visual data 
received by the video IF circuit 24 and the digital if 
circuit 44 can be displayed to the user. 
10 in addition to the explanation in the first 

embodiment, the data recording and reproducing apparatus 
of the present invention can adopt various configurations 
as in for example the modifications mentioned here. 
Second embodiment 
15 m the second embodiment, a further detailed 

configuration and operation of the data recording and 
reproducing apparatus 1 shown in Fig. 1 as the first 
embodiment will be explained. 

Figure 3 is a view showing a detailed configuration 
20 of the data recording and reproducing apparatus 1 

according to the present invention shown in Fig. 1. Note 
that, in Fig. 3, the same constituent parts as those of 
Fig. 1 are indicated by the same references. 

As shown in Fig. 3, the video IF circuit 24 is 
25 constituted by an A/D conversion circuit 240 and a d/a 
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conversion circuit 242 . 

The a/d conversion circuit 240 converts the audio- 
video signal AIN of an analog format supplied from an 
editing device of an outside apparatus, camera, etc. to 
audio and/or visual data of a digital format and outputs 
the same to the signal processor 20. 

The D/A conversion circuit 242 converts audio and/or 
visual data of a digital format input from the signal 
processor 20 to an audio and/or visual image signal AOUT 
of an analog format and outputs the same to an editing 
device connected to an outside apparatus and a monitor 
device (not illustrated) etc. 

The digital IF circuit 44 is constituted by a 
serial/parallel conversion circuit (S/P conversion 
circuit) 440 and a parallel/serial conversion circuit 
(P/S conversion circuit) . 

The S/P conversion circuit 440 receives audio and/or 
visual data DIN of a serial format which is input from a 
communication line, converts the same to a parallel 
format, and outputs it to the signal processor 20. 

The P/S conversion circuit 442 converts audio and/or 
visual data of a parallel format input from the signal 
processor 20 to audio and/or visual data DOUT of a serial 
format and transmits the same onto the communication 
line. 



The signal processor 20 is constituted by a tbc (time 
base corrector) buffer circuit 200, a selector circuit 
(SEI.) 202, and an MPEG processing circuit 204. 

The TBC buffer circuit 200 performs the buffering of 
the audio and/or visual data synchronized to a clock 
signal including jitter, which was input from the video 
IF circuit 24 and the digital IF circuit 44, synchronizes 
the same with the normal clock signal, and outputs the 
resultant signal to the selector circuit 202. 

The selector circuit 202 selects either of the audio 
and/or visual data input from the TBC buffer circuit 200 
and the selector circuit 404 according to the control of 
the control circuit 50 and outputs the selected signal to 
the MPEG processing circuit 204. 

The MPEG processing circuit 204 processes the audio 
and/or visual data input from the selector circuit 202 
according to need according to the control of the control 
circuit 50. That is, where non-compressed audio and/or 
visual data is input, this non-compressed audio and/or 
visual data is subjected to compression and encoding 
processing by a compression and encoding system such as 
for example an MPEG 2 system and where compressed audio 
and/or visual data is input, this compressed audio and/or 
visual data is subjected to expansion and decoding 
processing. 
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The audio and/or visual data processed by the 
selector circuit 202 is output to the selector circuit 
402 and an ECC encoder 180 of the ECC circuit 18. 

The ECC circuit 18 is constituted by the ECC encoder 
(ECCE) 180, inner code processing circuits (INNER) 190 
and 192, a TS buffer circuit (TSBuff) 194, and outer code 
processing circuits (OUTER) 196 and 198. 

The ECC encoder 180 adds the inner code and outer 
code to the audio and/or visual data input from the MPEG 
processing circuit 204 of the signal processor 20 and 
outputs the resultant signal to the inner code processing 

circuit 190. 

The inner code processing circuits 190 and 192 
perform the error correction by using the inner code 
added to the audio and/or visual data which was 
reproduced from the video tape 110 by the VTR device 12 
and channel code-decoded by the channel modulation and 
decoding circuit 16 and outputs the resultant signal to 
the TS buffer circuit 194. 

The TS buffer circuit 194 performs the buffering of 
the audio and/or visual data whose error was corrected by 
the inner code processing circuits 190 and 192 and 
outputs the resultant signals to the outer code 
processing circuits 196 and 198. 

The outer code processing circuit 196 performs the 
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error correction by using the outer code added to the 
audio and/or visual data input from the TS buffer circuit 
194 and outputs the resultant signal to the data transfer 
circuit. 

The channel modulation and decoding circuit 16 is 
constituted by a channel code encoder circuit (CCE 
circuit) 160, channel code decoder circuits (CCD 
circuits) 162 and 164, and a TBC circuit 166. 

The CCE circuit 160 modulates the audio and/or visual 
data input from the ECC encoder 180 of the ECC circuit 18 
to produce the recording signal and outputs the resultant 
signal to the REC amplifier 14. 

The CCD circuits 162 and 164 demodulate the recording 
signal which was reproduced by the VTR device 12 and 
amplified by the REC amplifier 14 to produce the audio 
and/or visual data and outputs the same to the inner code 
processing circuits 190 and 192 of the ECC circuit 18. 

The TBC circuit 166 performs jitter compensation of 
the recording signal input from the REC amplifier 14 in 
the same way as the TBC buffer circuit 200 and outputs 
the resultant signal to the data transfer circuit 40. 

The REC amplifier 14 is constituted by a recording 
amplifier (RA) 140 and a reproduction amplifier (PBA, 
AUXPBA) . 

The recording amplifier 140 amplifies the recording 
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signal input from the CCE circuit 160 of the channel 
modulation and decoding circuit 16 and outputs the 
amplified signal to the VTR device 12. 

The reproduction amplifiers 142, 144 , and 146 
5 respectively amplify the recording signal reproduced by 

the VTR device 12 and output the amplified signals to the 
CCD circuits 162 and 164 of the channel modulation and 
decoding circuit 16 and the TBC circuit 166 • 

Note that, the REC amplifier 14 of the data recording 

10 and reproducing apparatus 1 and the channel modulation 
and decoding circuit 16 provide three systems of 
circuits, that is, a digital system circuit, an analog 
system circuit, and an AUX series, as the circuits for 
reproduction ♦ That is, for example, as the inner code 

15 processing circuit 190 and the outer code processing 

circuit 196 of the ECC circuit 18, the CCD circuit 162 of 
the channel modulation and decoding circuit 16 and the 
reproduction amplifier 142 of the REC amplifier 14 are 
used as the digital system circuit; the inner code 

2 0 processing circuit 192 and the outer code processing 

circuit 198 of the ECC circuit 18, the CCD circuit 164 of 
the channel modulation and decoding circuit 16, and the 
reproduction amplifier 144 of the REC amplifier 14 are 
used as the analog system circuit; and the reproduction 

25 amplifier 146 of the REC amplifier 14 and the TBC circuit 
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166 of the channel modulation and decoding circuit 16 are 
used as the AUX circuit. 

The reason that the REC amplifier 14 and the channel 
modulation and decoding circuit 16 provide both a digital 
system circuit and an analog system circuit is to prepare 
for the case where an audio and/or visual-image signal of 
an analog format is recorded on the video tape 110 in 
addition to the recording of the audio and/or visual data 
of the digital format on the video tape 110. 

Also, the AUX circuit is used for reproducing the 
auxiliary data (AUX data) recorded on the video tape 110 
together with the audio and/or visual data (recording 
signal) . 

The ECC circuit 38 is constituted by an ECC encoder 
(ECCE) 380 and an ECC (ECCD) decoder 382. 

The ECC encoder 380 adds the ECC to the audio and/or 
visual data input from the data transfer circuit 40 and 
outputs the resultant data to the channel modulation and 
decoding circuit 36. 

The ECC decoder 382 performs error correction by 
using the ECC contained in the audio and/or visual data 
reproduced by the MO disc device 32 and demodulated by 
the channel modulation and decoding circuit 36 and 
outputs the resultant signal to the data transfer circuit 
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The channel modulation and decoding circuit 36 is 
constituted by a CCE circuit 362 and a CCD circuit 364. 

The CCE circuit 362 modulates the audio and/or visual 
data input from the ECC encoder 380 of the ECC circuit 38 
to produce the recording signal and outputs the same to 
the laser control circuit 34. 

The CCD circuit 364 demodulates the recording signal 
which is input from the laser control circuit 34 and 
outputs the demodulated signal to the ECC decoder 382 of 
the ECC circuit 38. 

The data transfer circuit 40 is constituted by 
selector circuits 402 and 404, a buffer control circuit 
(BCONT) 410, a recording buffer circuit (WBuff) 412, a 
reproduction buffer circuit (RBuff) 414, and a video 
processor circuit (VPR) 420. 

The selector circuit 402 selects either of the audio 
and/or visual data input from the MPEG processing circuit 
204 or the outer code processing circuits 196 and 198 of 
the ECC circuit 18 according to the control of the 
control circuit 50 and outputs the selected signal to the 
video processor circuit 420 and the recording buffer 
circuit 412. 

The selector circuit 404 selects either of the audio 
and/or visual data input from the SDI input circuit 462 
or the reproduction buffer circuit 414 according to the 
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control of the control circuit 50 and outputs the 
selected signal to the selector circuit 202 and the video 
processor circuit 420. 

The recording buffer circuit 412 performs the 
buffering of the audio and/or visual data input from the 
selector circuit 402 and outputs the resultant data to 
the ECC encoder 380 of the ECC circuit 38. 

The reproduction buffer circuit 414 performs the 
buffering of the audio and/or visual data input from the 
ECC decoder 382 of the ECC circuit 38 and outputs the 
resultant data to the selector circuit 404. 

The buffer control circuit 410 monitors the remaining 
recording capacity of the recording buffer circuit 412 
and the reproduction buffer circuit 414 when the MO disc 
device 32 records and reproduces the audio and/or visual 
data and controls the reproduction operation and 
recording operation of the MO disc device 32 so that the 
recording buffer circuit 412 and the reproduction buffer 
circuit 414 will not overflow. 

The video processor circuit 420 performs 
predetermined processing with respect to the audio and/or 
visual data input from the selector circuit 402, the TBC 
circuit 166 of the channel modulation and decoding 
circuit 16 , and the selector circuit 404, for example 
processing relating to the adjustment of the signal 
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level, superimpose processing, and character insertion 
processing, and outputs the resultant signal to the D/A 
conversion circuit 242 of the video IF circuit 24, the 
P/S conversion circuit 442 of the digital IF circuit 44, 
and the SDI output circuit 460. 

The SDI output circuit 460 improves on the SDI 
(serial data interface: SM PTE-259M) system or SDI system 
for the audio and/or visual data input from the video 
processor 420 according to the control of the control 
circuit 50 and transmits the resultant audio and/or 
visual data to a transmission path of an SDDI (serial 
digital data interface) system through which the 
transmission of the audio and/or visual data subjected to 
the variable length compression and encoding was made 
possible. 

The SDI input circuit 462 receives the audio and/or 
visual data transmitted via the transmission path of the 
SDI system etc. and outputs the same to the selector 
circuit 404. 

Figure 4 is a view showing the control of operation 
of the MO disc device 32 by the buffer control circuit 
410 shown in Fig. 3. 

As shown in Figs. 4A and 4B, the buffer control 
circuit 410 starts the reproduction operation of the MO 
disc device 32 (reproduction operation starting 
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processing) where the remaining recording capacity of the 
reproduction buffer circuit 414 becomes a predetermined 
lower limit setting or less when the MO disc device 32 
performs the reproduction operation and stops the 
reproduction operation of the MO disc device 32 
(reproduction operation stopping processing) where the 
remaining storage capacity becomes a predetermined upper 
limit setting or more. 

Also, the buffer control circuit 410 starts the 
reproduction operation of the MO disc device 32 where the 
remaining recording capacity of the recording buffer 
circuit 412 becomes a predetermined lower limit setting 
or less when the MO disc device 32 performs the recording 
operation and stops the reproduction operation of the MO 
disc device 32 where the remaining storage capacity 
becomes a predetermined upper limit setting or more. In 
this way, the buffer control circuit 410 prevents 
overflow from occurring in at least the recording buffer 
circuit 412 and the reproduction buffer circuit 414. 

Note that, it is also possible to constitute the 
apparatus so that the buffer control circuit 410 further 
monitors the amount of the audio and/or visual data 
stored in the reproduction buffer circuit 414 and the 
recording buffer circuit 412 and controls the MO disc 
device 32 so as to hold the amount to a predetermined 
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value or more to prevents an underflow. 

Figure 5 is a view showing the configuration of the 
tape running system of the VTR device 12 shown in Fig. 1 
and Fig. 3. 

as shown in Fig. 5, the tape running system of the 
vtr device 12 is constituted by a mechanical system 120, 
a drum control system 122, a capstan driving system 124, 
a reel motor driving system 126, and a system control 
circuit 128. 

The mechanical system 120 is constituted by a drum 
motor, a feed (supply) side reel, a rewinding (take-up) 
side reel, a capstan motor, a pinch roller, and a control 
(CTL) head. 

The mechanical system 120 is driven by the drum 
control system 122, the capstan driving system 124, and 
the reel motor driving system 126, feeds out the video 
tape 110, and makes the video tape run on the side 
surface of the drum on which the recording head and the 
reproduction head are arranged. 

The drum control system 122 is constituted by a drum 
speed detection sensor, a drum phase detection sensor, a 
drum speed error detection circuit, a drum speed 
reference signal generation circuit, a drum phase error 
detection circuit, and a drum motor driving amplifier and 
controls the rotation of the drum. 



The capstan driving system 124 is constituted by a 
capstan speed detection sensor, a capstan phase detection 
sensor, a capstan speed error detection circuit, a 
capstan speed reference signal generation circuit, a 
capstan phase error detection and a capstan motor driving 
amplifier and controls the rotation of the capstan. 

The reel motor driving system 126 is constituted by 
two reel motor speed detection sensors, a reel speed 
error detection circuit, a tension sensor, a tension 
error detection circuit, a mode control circuit, and a 
reel motor driving amplifier and controls the rotation of 
the reel motor. 

The system control circuit 128 synchronizes the 
operations of the drum control system 122, the capstan 
driving system 124, and the reel motor driving system 126 
according to the control of the control circuit 50 (Fig. 
1 and Fig. 3) and performs control so that the rotations 
of the drum motor of the mechanical system 120, the 
capstan, and the reel motor are always synchronized. 

The system control circuit 128 makes the drum control 
system 122, the capstan driving system 124, and the reel 
motor driving system 126 operate in synchronization, 
whereby even in a case where the rotational speeds of the 
drum motor, capstan, and reel motor are changed, the 
relationship between the feed of the video tape 110 and 
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the rotational speed of the drum can be held constant, 
and as shown in Fig. 2, the track on the video tape 110 
can be followed. 

Figure 6 is a view showing the configuration of the 
MO disc device 32 shown in Fig. 1 and Fig. 3. 

As shown in Fig. 6, the MO disc device 32 is 
constituted by an optical system 320, a system control 
circuit 350, a tracking servo circuit 354, a focus servo 
circuit 356, a radial servo circuit 358, a disc servo 
circuit 360, and a spindle motor 37 0. 

The optical system 320 is constituted by a fixed 
portion 322 and a movable portion 340. 

The fixed portion 322 is constituted by an HF 
superimposing circuit 324, a laser diode 326, prisms 328 
and 330, a photodiode 332, and a preamplifier 334. 

The movable portion 340 is constituted by a prism 342 
and a lens system 344. 

The system control circuit 350 controls the operation 
of the constituent parts of the MO disc device 32 
according to an operation control signal BC input from 
the buffer control circuit 410 and the control from the 
control circuit 50. 

where the audio and/or visual data is recorded on the 
MO disc 300, the recording signal is input from the 
channel modulation and decoding circuit 36 to the laser 
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control circuit 34. The laser control circuit 34 produces 
a drive signal for driving the laser diode 326 based on 
the recording signal. 

The HF superimposing circuit 324 superimposes the 
high frequency signal (HF) on the drive signal, and the 
laser diode 326 irradiates the laser beam on which the 
high frequency signal is superimposed to the MO disc 300 
via the movable portion 340 to record the recording 
signal (audio and/or visual data) on the MO disc 300. 

Where audio and/or visual data is reproduced from the 
MO disc 300, the laser control circuit 34 produces a 
drive signal for generating a laser beam for 
reproduction. 

The HF superimposing circuit 324 superimposes the 
high frequency signal (HF) on the drive signal, and the 
laser diode 326 irradiates the laser beam for 
reproduction to the MO disc 300 via the movable portion 
340. The photodiode 332 detects the laser beam containing 
the recording signal which was reflected at the MO disc 
300 and returned via the movable portion 340, converts 
the same to an electrical RF signal, and outputs the same 
to the RF circuit 372. 

The RF circuit 372 performs the equalization 
processing etc. with respect to the RF signal and outputs 
the resultant signal as the recording signal to the 



channel modulation and decoding circuit 36. 

Below, an explanation will be made of the operation 
of the data recording and reproducing apparatus 1 by 
paying attention to the route of the audio and/or visual 
data in the data recording and reproducing apparatus 1 
shown in Fig. 3 (signal route) . 

First signal route 

The audio and/or visual data which was input to the 
A/D conversion circuit 240 of the video IF circuit 24 and 
converted to the digital format is input to the signal 
processor 20. 

The TBC buffer circuit 200 of the signal processor 20 
performs the jitter correction of the input audio and/or 
visual data and outputs the resultant data to the MPEG 
processing circuit 204 via the selector circuit 202. The 
MPEG processing circuit 204 compresses and encodes the 
input audio and/or visual data by the MPEG 2 system and 
outputs the resultant data to the ECC encoder 180 of the 
ECC circuit 18. 

The ECC encoder 180 of the ECC circuit 18 adds the 
ECC to the compressed and encoded audio and/or visual 
data. The audio and/or visual data to which the ECC was 
added is input to the VTR device 12 via the channel 
modulation and decoding circuit 16 and the REC amplifier 
14 and recorded on the video tape 110. 
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in this way, the VTR device 12 can record the audio 
and/or visual data input from the video IF circuit 24. 
Second signal route 

The audio and/or visual data which was input to the 
signal processor 20 via the S/P conversion circuit 440 of 
the digital IF circuit 44 and subjected to the 
predetermined processing is output to the VTR device 12 
via the ECC encoder 180 of the ECC circuit 18, the CCE 
circuit 160 of the channel modulation and decoding 
circuit 16, and the recording amplifier 140 of the REC 
amplifier 14 in the same way as the audio and/or visual 
data input to the A/D conversion circuit 240, which was 
explained referring to the first signal route. 

The VTR device 12 rotates the drum motor, the capstan 
motor, and the reel motor at a rotational speed in 
accordance with the transmission data rate of the digital 
IF circuit 44 according to the control of the control 
circuit 50 and records the data on the video tape 110. 

in this way, the VTR device 12 can record the audio 
and/or visual data input from the digital IF circuit 44 
on the video tape 110 at the same recording data rate as 
the transmission data rate of the communication line etc. 
connected to the digital IF circuit. 

Third signal route 

The audio and/or visual data DIN input from the 
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communication line connected to the S/P conversion 
circuit 440 of the digital IF circuit 44 at the 
predetermined transmission data rate is input to the D/A 
conversion circuit 242 of the video IF circuit 24 after 
5 passing through the signal processor 20. 

The D/A conversion circuit 242 converts the input 
audio and/or visual data to an audio and/or visual signal 
of the analog format and displays the same on for example 
the monitor device connected to the D/A conversion 
10 circuit 242. 

in this way, the audio and/or visual data DIN input 
to the S/P conversion circuit 440 is converted to the 
audio and/or visual data AOUT by the D/A conversion 
circuit 242 and output and displayed on the device etc., 
15 whereby monitoring of the audio and/or visual signal 

transmitted via the communication line or monitoring of 
the camera become possible. 
Fourth signal route 

The VTR device 12 rotates the drum motor, the capstan 
20 motor, and the reel motor in accordance with the required 

reproduction data rate according to the control of the 
control circuit 50 and reproduces the recording signal 
from the video tape 110. Further, the VTR device 12 
outputs the reproduced recording signal to either of the 
25 reproduction amplifier 142 or 144 of the REC amplifier 
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14. 

The recording signal amplified at the REC amplifier 
14 is regarded as audio and/or visual data by either of 
the CCD circuit 162 or 164 of the channel modulation and 
decoding circuit 16, subjected to buffering processing as 
shown in Fig. 4 by the selector circuit 402 of the data 
transfer circuit 40, the recording buffer circuit 412, 
and the buffer control circuit 410, and output to the 
ECC circuit 38. 

The ECC encoder 380 of the ECC circuit 38 adds the 
ECC to the input audio and/or visual data, which is 
modulated by the CCE circuit 362 of the channel 
modulation and decoding circuit 36, and output it as the 
recording signal to the MO disc device 32. The MO disc 
device 32 records the input recording signal on the MO 
disc 300. 

in this way, the MO disc device 32 can record the 
audio and/or visual data reproduced from the video tape 
110 by the VTR device 12 on the MO disc 300. 

Fifth signal route 

The MO disc device 32 reproduces the recording signal 
from the MO disc 300 and outputs the reproduced signal to 
the CCD circuit 364 of the channel modulation and 
decoding circuit 36 via the laser control circuit 34. The 
CCD circuit 364 demodulates the audio and/or visual data 
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from the recording signal, and the ECC decoder 382 of the 
ECC circuit 38 performs the error correction processing 
with respect to the audio and/or visual data and outputs 
the resultant signal to the reproduction buffer circuit 
414 of the data transfer circuit 40. 

The buffer control circuit 410 and the reproduction 
buffer circuit 414 perform the buffering processing for 
the input audio and/or visual data as shown in Fig. 4 and 
output the same to the P/S conversion circuit 442 of the 
digital IF circuit 44 via the selector circuit 404 and 
the video processor circuit 420. The P/S conversion 
circuit 442 outputs the audio and/or visual data DOUT to 
the connected communication line. 

At this time, the buffer control circuit 410 of the 
data transfer circuit 40 controls also the operation of 
the MO disc device 32 as shown in Fig. 4 to make the same 
to perform the reproduction operation in accordance with 
the transmission data rate for output to the outside 
apparatus . 

in this way, the audio and/or visual data reproduced 
by the MO data recording and reproducing device 32 can be 
transmitted to the communication line connected to the 
P/S conversion circuit 442 of the digital IF circuit 44. 

Sixth signal route 

The MO disc device 32 reproduces the recording signal 
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from the MO disc 300 and outputs the reproduced signal to 
the channel modulation and decoding circuit 36 via the 
laser control circuit 34. 

The CCD circuit 364 of the channel modulation and 
decoding circuit 36 demodulates the audio and/or visual 
data from the recording signal and outputs the resultant 
signal to the reproduction buffer circuit 414 of the data 
transfer circuit 40 via the ECC circuit 38 and the ECC 
decoder 382. 

The buffer control circuit 410 and the reproduction 
buffer circuit 414 perform the buffering processing for 
the input audio and/or visual data as shown in Fig. 4 and 
outputs the resultant signal to the ECC encoder 180 of 
the ECC circuit 18 via the selector circuit 202 of the 
signal processor 20 and the MPEG processing circuit 204. 

The ECC encoder 180 adds the ECC to the audio and/or 
visual data and outputs the resultant data to the VTR 
device 12 via the CCE circuit 160 of the channel 
modulation and decoding circuit 16 and the recording 
amplifier 140 of the REC amplifier 14. 

The VTR device 12 rotates the drum motor, capstan 
motor, and reel motor at the rotational speed in 
accordance with the required recording data rate 
according to the control of the control circuit 50 and 
records the audio and/ or visual data on the video tape 



45 

110. 

in this way, the VTR device 12 can record the audio 
and/or visual data reproduced from the MO disc 300 by the 
MO disc device 32 on the video tape 110. 

Seventh signal route 

The audio and/or visual data which was input to the 
signal processor 20 via the S/P conversion circuit 440 of 
the digital IF circuit 44 or the A/D conversion circuit 
240 of the video IF circuit 24 and subjected to the 
predetermined processing is input to the recording buffer 
circuit 412. 

The buffer control circuit 410 and the recording 
buffer circuit 412 perform the buffering processing shown 
in Fig. 4 with respect to the input audio and/or visual 
data and output the resultant data to the CCE circuit 362 
of the channel modulation and decoding circuit 36 via the 
ECC encoder 380 of the ECC circuit 38. 

The CCE circuit 362 modulates the input audio and/or 
visual data to produce the recording signal and outputs 
the same to the MO disc device 32 via the laser control 
circuit 34. 

The MO disc device 32 records the recording signal 
input from the laser control circuit 34 on the MO disc 
300. 

in this way, the MO disc recording arid reproducing 
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device 32 can record the audio and/or visual data input 

from the outside apparatus via the A/D conversion circuit 
240 of the video IF circuit 24 or the S/P conversion 
circuit 440 of the digital IF circuit 44 on the MO disc 
5 300. 

Note that, the audio and/or visual data output from 
the video processor circuit 420 can be transmitted also 
to the transmission path of the SDI system via the SDI 
input circuit 462. 

10 Moreover, also the audio and/or visual data input 

from the transmission path of the SDI system etc. via the 
SDI input circuit 462 is recorded by the VTR device 12 
and the MO disc device 32 or can be output from the D/A 
conversion circuit 242 and the P/S conversion circuit 

15 442. 

As mentioned above, by giving the configuration as 
shown in Fig, 3 to the data recording and reproducing 
apparatus 1 according to the present invention, the 
input /output and recording and reproduction of the audio 

20 and/or visual data can be carried out at any data rate 

among any elements selected from among the VTR device 12, 
the MO disc device 32, and the outside apparatus 
(communication line, monitor device, the transmission 
path of the SDI system, etc.). 

25 As mentioned above, according to the data recording 



47 

and reproducing apparatus according to the present 
invention, a plurality of vtr devices are not required in 
the editing work of the audio-video data and the audio- 
video data can be easily edited at the camera site. 

Also, the data recording and reproducing apparatus of 
the present invention has a simple configuration and is 
low in cost even though it has a variable recording and 
reproduction data rate and transmission data rate. 

Also, according to the data recording and 
reproducing apparatus of the present invention, it is 
possible to enhance the efficiency of the editing work by 
improving the transfer data rate when a plurality of 
audio and/or visual data are connected to one audio 
and/or visual data. 

Also, the data recording and reproducing apparatus of 
the present invention can transmit the audio and/or 
visual data obtained as a result of editing at a 
plurality of transmission data rates and has little 
restriction in the method of transmission. 
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What is claimed is: 

1. A data recording and reproducing apparatus 
comprising: 

a disc recording and reproducing means; 

a tape recording and reproducing means; 

a data transfer means; 

a first input /output means, and 

a second input /output means, 

said disc recording and reproducing means, said tape 
recording and reproducing means, said data transfer means, 
said first input/output means, and said second input/output 
means being integrally assembled; 

said disc recording and reproducing means recording 
audio- visual data, which comprises audio and visual data, 
audio data or visual data, transferred from said data 
transfer means in a disc recording medium to which random 
access is possible and reproduces said audio-visual data 
from said disc recording medium and outputs the same to said 
data transfer means; 

said tape recording and reproducing means recording 
said audio-visual data transferred from said data transfer 
means in said tape recording medium and reproduces said 
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audio-visual data from said tape recording medium and 
outputs the same to said data transfer means; 

said data transfer means transferring said audio- 
visual data among any of the elements selected from among 
said disc recording and reproducing means, said tape 
recording and reproducing means, said first input/output 
means, and said second input /output means; 

said first input /output means receiving an analog 
audio-visual signal from an outside apparatus, converting 
the same to audio-visual data of a digital format, and 
outputting the same to said data transfer means and 
converting said audio-visual data transferred from said data 
transfer means to an audio-visual signal of the analog 
format and outputs the same to an outside apparatus; and 
said second input /output means receiving audio- 
visual data from a communication line connected to an 
outside apparatus and outputs the same to said data transfer 
means and outputs said audio- visual data transferred from 
said data transfer means to a communication line connected 
to an outside apparatus. 

2 . A data recording and reproducing apparatus as set 

forth in claim 1, wherein 



said disc recording and reproducing means records 
audio-visual data which was reproduced from said tape 
recording medium by said tape recording and reproducing 
means and transferred by said data transfer means and said 
audio-visual data which was received by said first 
input/output means and said second input/output means and 
transferred by said data transfer means in said disc 

recording medium and 

said tape recording and reproducing means records 
said audio-visual data which was reproduced from said disc 
recording medium by said disc recording and reproducing 
means and said audio-visual data which was received by said 
first input/output means and said second input/output means 
and transferred by said data transfer means in said tape 
recording medium. 

3. A data recording and reproducing apparatus as set 

forth in claim 1, wherein 

said data transfer means has: 

an input buffering means performing the buffering of 
said audio-visual data input from said disc recording and 
reproducing means; 

an output buffering means performing the buffering 
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of said audio-visual data which is transferred to said disc 
recording and reproducing means; and 

a recording and reproduction control means 
controlling each of the reproduction operation and recording 
operation of said disc recording and reproducing means in 
accordance with respective remaining recording capacities of 
the input buffering means and said output buffering means. 

4. A data recording and reproducing apparatus as set 
forth in claim 3, wherein 

said recording and reproduction control means starts 
the reproduction operation of said disc recording and 
reproducing means where the remaining storage capacity of 
the input buffering means becomes larger than a 
predetermined value and stops the reproduction operation of 
said disc recording and reproducing means where the 
remaining storage capacity of said input buffering means 
becomes a predetermined value or less. 

5. A data recording and reproducing apparatus as set 
forth in claim 4, wherein 

said tape recording means reproduces said audio- 
visual data at the data rate with which said data transfer 
means receives said audio-visual data and records said 
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audio-visual data at the data rate with which the data 
transfer means transfers said audio-visual data. 

6. A data recording and reproducing apparatus as set 
forth in claim 1, wherein said first input /output means has: 

a digital/analog conversion means for converting 
said audio-visual data of a digital format from said data 
transfer means to an audio-visual signal of an analog format 
and outputting the same to an outside apparatus and 

an analog/digital conversion means for converting an 
audio-visual signal of an analog format from an outside 
apparatus to audio-visual data of a digital format and 
outputting the same to said data transfer means. 

7. A data recording and reproducing apparatus as set 
forth in claim 1, wherein said second input /output means 
has: 

a data output means for converting audio-visual data 
of a parallel format from the data transfer means to audio- 
visual data of a serial format and outputting the same to a 
predetermined communication line of the outside apparatus 
and 

a data reception means for receiving audio-visual 
data of a serial format from a predetermined communication 
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line of an outside apparatus and converting the same to 
audio-visual data of a parallel format and outputting the 
same to said data transfer means. 



DATA RECORDING AND REPRODUCING APPARATUS 



ABSTRACT OF The DISCLOSURE 



A data recording and reproducing apparatus which can 
easily perform the editing of audio and/or visual data 
even at the camera site, in the data recording and 
reproducing apparatus, a VTR portion and an MO disc 
portion are integrally constituted. Audio and/or visual 
data input from an outside apparatus is recorded on a 
video tape by the VTR portion, and further reproduced 
from the video tape and transferred to the MO disc device 
at a high speed and recorded. The user of the data 
recording and reproducing apparatus quickly finds the 
desired video image by actively utilizing the random 
access property of the MO disc device and sequentially 
inputs the same to the VTR device, records the same on 
the video tape, and performs the editing of the audio 
and/or visual data. 
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